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(57) ABSTRACT

An activating flux for welding stainless steel includes: from
25 to 40 weight percent of titanium dioxide (T10, ); from 25 to
30 weight percent of chromium oxide (Cr,O,); from 10 to 30
weilght percent of silicon dioxide (510, ); from 10 to 15 weight
percent of molybdenum disulphide (MoS,); and from 5 to 15
weilght percent of molybdenum trioxide (MoQ,), which are
active additive materials. A welding rod or wire includes a
welding material and an activating flux. The activating flux
layer 1s provided on or in the welding rod or wire and 1s
formed as an outer layer or a core portion of the welding rod
Or wWire.

10 Claims, 5 Drawing Sheets
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ACTIVATING FLUX FOR WELDING
STAINLESS STEELS

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present mvention relates to the activating flux for
welding stainless steels. Particularly, the present imnvention
relates to the activating flux including an active additive mate-
rial selected from titanium dioxide (110, ), chromium oxide
(Cr,0;), silicon dioxide (S10,), molybdenum disulphide
(MoS,) and molybdenum trioxide (MoQO,). More particu-
larly, the present invention relates to the additive material of
the activating flux for increasing a degree of the weld pen-
ctration capability and a degree of weldability of stainless
steel material in arc welding techniques.

2. Description of the Related Art

Throughout the history of stainless steel, various tech-
niques of conventional arc welding have been used. Gener-

ally, conventional arc welding includes Tungsten Inert Gas
(TIG) Welding, Metal Inert Gas (MIG) Welding, Carbon Arc

Welding (CAW), Submerged Arc Welding (SAW), Flux
Cored Arc Welding (FCAW), etc.

By way of example, TIG welding, which uses an arc
between a nonconsumable tungsten electrode and the work-
pieces to be welded under a shielding gas, 1s an extremely
important arc welding process. In the arc welding process, a
welding torch supplies an inert gas as well as a protective gas
on a predetermined position of the stainless steel for the
welding operation. The inert gas can prevent oxidation on the
clectrode, weld pool and adjacent heat-affected zone (HAZ)
so as to cool and solidily a weld bead. However, when pro-
cessing full penetration on the stainless steel welds, a number
of limitations and drawbacks exist for TIG welding. The
primary problem with such TIG welding 1s that the welds are
susceptible to problems of insuificient penetration depth, var-
ied penetration depth and broad, shallow weld pool. This
results from a slight change of alloy elements of the work-
piece. Accordingly, there 1s a need for increasing penetration
in TIG welds so as to increase a degree of full penetration
welds.

In view of the potential problem, various approaches have
been used to enhance the TIG welding characteristics. Turn-
ing now to FIGS. 1A, 1B and 1C, various views of pre-
processing a workpiece for conventional TIG welding and
welding two processed workpieces together are shown. For
climinating the problem of broad, shallow weld pool, a mill-
ing cutter 2 1s used to cut a side wall 11 of a workpiece 1 so as
to form an inclined surface 12 on the side wall 11. The
inclined surface 12 of the workpiece 1 abuts against an
inclined surface 12' of another workpiece 1' to define a
V-groove therebetween for forming a butt joint. In the weld-
ing operation, a welding torch 3 and a welding rod 100 are
used to execute the TIG welding process between the two
workpieces 1, 1' to form welds 13. Although such an arrange-
ment of the inclined surface 12 i1s successiul in increasing
depth of the welds 13, forming the inclined surface 12 sophis-
ticates the manufacturing process and increases manufactur-
ing cost and time.

Another conventional welding flux disclosed 1n U.S. Patent
Publication No. 2005/0199317, entitled “Welding Flux for

Use 1n Arc-Welding of Stainless Steels, Method of Welding,
Stainless Steel Members Using the Welding Flux,” includes a
base material of manganese peroxide MoQO,. Furthermore,
one additive material of zinc oxide (ZnO), silicon dioxide
(S10,), chromium oxide (CrO,), titanium dioxide (110,),
molybdenum dioxide (MoQO,) and ferric oxide (Fe,O,) may
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also be added to the base material. The base material occupies
more than 70 wt % of the total flux, while the additive mate-

rials occupy less than 30 wt % of the total flux.

Turming now to FIGS. 2A and 2B, perspective and side
clevational views of two workpieces welded by using flux
disclosed 1n U.S. Patent Publication No. 2005/0199317 are

shown. A welding tlux 4 1s made from a flux paste disclosed
in U.S. Patent Publication No. 2005/0199317. A brush 40 1s
utilized to smear the flux 4 around an abutting portion
between the two workpieces 1, 1' in preparing an arc welding
process on the two workpieces 1, 1' such that the flux 4 1s
coated above a portion of a boundary line located between the
two abutting side walls 11 of the two workpieces 1, 1'. After
the welding process, the welds 13 are formed between the two
abutting side walls 11, 11" of the two workpieces 1, 1'. Advan-
tageously, spatter or slag rarely occurs around the welds 13 in
the welding operation due to the use of the flux 4. A top
surface of the welds 13 1s nearly identical with top surfaces of
other areas of the workpieces 1, 1'. Itis apparent from FIG. 2B
that the welds 13 formed between the two workpieces 1, 1" 1s
successiul 1n narrowing its width and 1s formed 1n full pen-
etration welds.

Turning now to FIGS. 3A and 3B, enlarged, side eleva-
tional views of liquid-state metal flows 1n a weld pool located
between two workpieces are shown. The primary approach
for improving the welding quality 1s that the base material of
MoO, and the additive material are added to the flux 4.
Accordingly, the flux 4 applied to the workpieces 1, 1' can
change a gradient of surface tension of the liquid-state metal
on the surface of a weld pool 10 1n the welding process and
can influence directions of liquid-state metal flows 1n the weld
pool 10. Changes of the gradient of surface tension of the
liquid-state metal involve the temperature coellicient of the
weld pool 10. Furthermore, the temperature coefficient of
surface tension of the weld pool 10 depends upon whether an
active element in the liquid-state metal 1s contained.

With continued reference to FIG. 3 A, the flux 4 or the weld
pool 10 does not contain an active element or a relatively
inactive element(s). In this welding process, as the arc tem-
perature supplied from the welding torch 3 increases, the
surface tension of the weld pool 10 decreases. The decrease 1n
the surface tension causes the liquid metal to generate out-
ward liquid metal flows (i.e. outward surface tension flows)
from a center portion of the weld pool 10. Disadvantageously,
such outward liquid metal flows results result in an unwanted
broad, shallow configuration of the welding bead.

With further reference to FIG. 3B, the flux 4 or the weld
pool 10 contains relatively active elements. In this welding
process, as the arc temperature supplied from the welding
torch 3 increases, the surface tension of the weld pool 10 also
increases. An increase of the surface tension causes the liquid
metal to generate inward liquid metal flows (1.e. inward sur-
face tension tlows) from peripheral portions to a center por-
tion of the weld pool 10. Advantageously, such inward liquid
metal tlows result in a preferred narrow and deep configura-
tion of the welds.

It 1s apparent from FIG. 3B that the additives of active
clements added to the mixture of the flux 4 are successiul 1n
forming a preferred narrow and deep configuration of the
welds. However, the conventional flux 4 contains a great
amount of the base material of MoO, which 1s an 1nactive
material for the arc welding. Furthermore, there 1s a need of
smearing the flux 4 on side walls 11, 11' of the workpieces 1,
1' such that an additional smearing step may sophisticate the
entire arc welding process. In addition, an additional pre-
tabricating procedure for the tlux 4 may further sophisticate
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the entire arc welding process. Accordingly, there 1s a need of
modifying the flux 4 so as to improve the welding quality of
stainless steels.

As 1s described 1n greater detail below, the present inven-
tion provides an activating flux for welding stainless steels.
The activating tlux includes active additive materials o1 T10,,
Cr,0,, S10,, MoS, and MoO, which can increase a deep
degree of fill penetration 1n stainless steel welds and enhance
a degree of weldability of the arc welding operation. In addi-
tion, the active additive materials can enhance a degree of
uniformity, mechanical strength, and impact toughness of the
weldment. Accordingly, the flux of the present invention can
improve the welding quality of stainless steels 1n such a way
as to mitigate and overcome the above problem. Advanta-
geously, the activating flux 1s successiul in simplifying the arc
welding process and increasing the efficiency of arc welding.

SUMMARY OF THE INVENTION

The primary objective of this invention 1s to provide an
activating tlux for welding stainless steel. The activating flux
contains molybdenum trioxide (MoQO;) which can achieve a
deep degree of full penetration welds.

The secondary objective of this invention is to provide the
activating tlux for welding stainless steel containing silicon
dioxide (S10,) which can also achieve a deep degree of full
penetration welds and enhance a degree of the material weld-
ability.

Another objective of this mnvention 1s to provide the acti-
vating flux for welding stainless steel containing titanium
dioxide (110,) and chromium oxide (Cr,O;) which can
achieve a higher degree ol mechanical strength and impact
toughness of the weldment.

Another objective of this invention 1s to provide the acti-
vating tlux for welding stainless steel containing molybde-
num disulphide (MoS,) which can achieve a higher degree of
uniformity of welds.

Another objective of this mnvention 1s to provide the acti-
vating flux for welding stainless steel provided 1n a welding,
rod or wire made from a welding maternial such that the
welding rod or wire includes a welding flux layer.

The activating flux 1n accordance with an aspect of the
present invention includes: from 25 to 40 weight percent of
titanium dioxide (T10,); trom 25 to 30 weight percent of
chromium oxide (Cr,O;); from 10 to 30 weight percent of
silicon dioxide (S10,); from 10 to 15 weight percent of
molybdenum disulphide (MoS,); and from 5 to 15 weight
percent of molybdenum trioxide (MoQO,), which are active
additive materials.

In a separate aspect of the present invention, the molybde-
num element 1s selected from molybdenum trioxide (MoO,).

In a further separate aspect of the present invention, an
activating flux layer 1s provided on or in a welding rod or wire.

In a yet further separate aspect of the present invention, the
activating flux layer 1s provided on an outer surface of a
welding material core portion of the welding rod or wire.

In a yet further separate aspect of the present invention, the
activating flux layer 1s formed as a core portion provided 1n a
welding material outer layer of the welding rod or wire.

In a yet further separate aspect of the present invention, the
welding material outer layer has at least one extension layer
extended 1nto the activating flux layer formed as the core
portion of the welding rod or wire.

Further scope of the applicability of the present invention
will become apparent from the detailed description given
hereinafter. However, 1t should be understood that the
detailed description and specific examples, while indicating
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preferred embodiments of the invention, are given by way of
illustration only, since various modifications will become
apparent to those skilled in the art from this detailed descrip-
tion.

BRIEF DESCRIPTION OF THE DRAWINGS

The present invention will become more fully understood
from the detailed description given hereinbelow and the
accompanying drawings, which are given by way of 1llustra-
tion only, and, thus, are not limitative of the present invention,
and wherein:

FIG. 1A 1s a perspective view 1llustrating a milling cutter
cutting an inclined surface on a workpiece for T1G welding 1n
accordance with the prior art;

FIG. 1B 1s a side elevational view illustrating a TIG weld-
Ing operation process on a butt joint of two workpieces 1n
accordance with the prior art;

FIG. 1C 1s a side elevational view 1illustrating a weld bead
between two workpieces 1n accordance with the prior art,
alter processing the TIG welding operation depicted 1n FIG.
1B;

FIG. 2A 1s aperspective view illustrating a smearing opera-
tion of flux on a portion of a boundary line located between
two workpieces 1n accordance with the prior art;

FIG. 2B 1s a side elevational view illustrating the TIG
welding operation processed on the two workpieces 1n accor-
dance with the prior art, after processing the smearing opera-
tion;

FIG. 3A 1s an enlarged, side elevational view 1llustrating
liquid-state metal tlows 1n a weld pool located between two
workpieces 1n accordance with the prior art, during process-
ing a TIG welding without active additive material;

FIG. 3B i1s an enlarged, side elevational view 1llustrating
liquid-state metal flows 1n a weld pool located between two
workpieces 1n accordance with the prior art, during process-
ing the TIG welding with active additive material;

FIG. 4A 1s a fragmental, perspective view 1llustrating a
welding rod having an activating flux 1n accordance with a
first embodiment of the present invention;

FIG. 4B 1s a fragmental, perspective view 1llustrating a
welding rod having an activating flux in accordance with a
second embodiment of the present invention;

FIG. 4C 1s a fragmental, perspective view illustrating a
welding rod having an activating flux 1n accordance with a
third embodiment of the present invention;

FIG. 4D 1s a fragmental, perspective view 1llustrating a
welding rod having an activating flux in accordance with a
fourth embodiment of the present invention; and

FIG. 5 1s a perspective view illustrating a TIG welding
operation processed on a butt joint of two workpieces using
the welding rod 1n accordance with the first through fourth
embodiments of the present invention.

DETAILED DESCRIPTION OF THE INVENTION

An activating tlux for welding stainless steel in accordance
with the preferred embodiment of the present invention
includes titanium dioxide (110,), chromium oxide (Cr,O,),
silicon dioxide (S10,), molybdenum disulplude (MoS,) and
molybdenum trioxide (MoQO,), which are active additive
materials. In an arc welding operation, the active additive
materials can increase a deep degree of full penetration weld
on the stainless steel and enhance a degree of material weld-
ability. In addition, the active additive materials can enhance
a degree of uniformity, mechamical strength, and 1mpact
toughness of the weldment. Preferably, the activating flux
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includes 25 wt % to 40 wt % of T10,, 25 wt % to 30 wt % of
Cr,O,, 10 wt % to 30 wt % of S10,, 10 wt % to 15 wt % of
MoS,, and 5 wt % to 15 wt % of MoO,;,.

The activating flux 1n accordance with the present inven-
tion contains a desired amount of molybdenum trioxide. Pref- 53
crably, the molybdenum element 1s selected from molybde-
num trioxide (MoQO,), which can increase a deep degree of
tull penetration 1n the stainless steel welds such that the ratio
of depth to width of welds 1s thus increased to thereby reduce
a heat-effected zone of the stainless steel during the arc weld-
ing operation. More preferably, the activating tlux contains a
desired amount of silicon dioxide which can also achieve a
deep degree of fall penetration welds and enhance a degree of
material weldability. More preferably, the activating flux con-
tains a desired amount of titantum dioxide and chromium
oxide which can achieve a higher degree of mechanical
strength and impact toughness of the weldment. More prei-
erably, the activating flux contains a desired amount of
molybdenum disulphide which can reduce the amount of
spatters or slag occurring 1n the welding operation such that a
high degree of uniformity of the welds 1s achieved. Accord-
ingly, the additive material of molybdenum disulphide can
improve the appearance of the welds.

The activating flux in accordance with the present imven-
tion 1s suitable for welding various stainless steel workpieces
in arc welding. The stainless steel workpieces may be

selected from stainless steel Japanese Industrial Standards
(JIS), American Iron & Steel Institute (AISI), Deutsches

Institut fiir Normung (DIN), British Standards (BS) or MIL
standard. For example, the stainless steel workpieces may be
selected from Austenitic stainless steel of SUS 304 or SUS
316. Preferably, the arc welding may be Tungsten Inert Gas
(TIG) Welding, Metal Inert Gas (MIG) Welding, Carbon Arc
Welding (CAW), Submerged Arc Welding (SAW), Flux
Cored Arc Welding (FCAW), etc. 1n practicing the present
invention.

By way of example, the activating flux 1n accordance with
the present invention 1s implemented to be welded SUS 304
stainless steel by utilizing a TIG welding operation, as 1s
described 1n greater detail below. The examples of the acti-
vating flux 1n accordance with the present invention 1llus-
trated herein are shown for exemplification and not by way of
limitation. It will be understood that the active additive mate-
rials of the activating flux of the present invention can be
changed without departing from the scope of the invention.
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MoS,, and 10 wt % of MoO,. Disadvantageously, for
example, 1if the amount of molybdenum trioxide of the acti-
vating flux 1s less than 5 wt % or greater than 15 wt %, the ratio
of depth to width of welds 1s reduced, or a degree of modifi-
cation of the other active additive materials 1s atfected. If, for
example, the amount of silicon oxide of the activating flux 1s
less than 10 wt % or greater than 30 wt %, a degree of
weldability of the activating tlux 1s deteriorated, or a degree of
modification of the other active additive materials 1s affected.
If, for example, the amount of titanium dioxide of the acti-
vating flux 1s less than 25 wt % or greater than 40 wt %, a
degree of mechanical strength and 1impact toughness of the
weldment 1s reduced, or a degree of modification of the other
active additive materials 1s affected. Also, 11, for example, the
amount of chromium oxide of the activating flux 1s less than
25 wt % or greater than 30 wt %, a degree of mechanical
strength and impact toughness of the weldment 1s reduced, or
a degree ol modification of the other active additive materials
1s affected. In addition, 11, for example, the amount of molyb-
denum disulphide of the activating flux 1s less than 10 wt % or
greater than 15 wt %, a greater amount of spatters or slag 1s
accumulated on the welds, and the appearance 1s thus poor, or
a degree of modification of the other active additive materials
1s affected.

In a preferred embodiment, the total amount of titanium
dioxide, chromium oxide and silicon oxide of the activating
flux 1s in the range of 80 wt % to 90 wt %. In another preferred
embodiment, the ratio of titanium dioxide to chromium oxide
(T10,/Cr,0,) 1s preferably 1n the range of 1.0:1.0 to 1.4:1.0.

Turming now to FIGS. 4A through 4D, several fragmental,
perspective views of a welding rod 1n accordance with a first
through fourth embodiments of the present invention are
illustrated. Turning to FIG. 5§, a perspective view of a TIG
welding operation processed on a butt joint of two workpieces
using the welding rod 1n accordance with the first through
fourth embodiments of the present invention 1s illustrated. In
FIGS. 4 A through 4D, an end section of a welding rod or wire
100 1s shown. The welding rod 100 includes a welding mate-
rial layer 101 and an activating flux layer 102. Preferably, the
activating flux layer 102 1s provided on or 1n the welding rod
100. It will be understood that the welding rod or wire 1s
intended for 1llustration, but not limited to the present mven-
tion.

With reference to FIG. 4A, the activating flux layer 102 1n
accordance with the first embodiment of the present invention

TABLE 1
Active Additive Materials of Flux of the Present Invention and its
Properties
Example T105 Cr,0, 510, MoS,  MoO; Full penetration
I 25wt% 25 wt% 30wt% 15wt% Swt% E
I1 30wt% 30wt% 15wt% 10wt% 15wt % G
I11 40wt % 30wt% 10wt% 10wt% 10wt % E

E: excellent;
G: good.

60

Referring to TABLE 1, 1n the first example, the activating

flux includes 25 wt % of T10,, 25 wt % of Cr,0O5, 30 wt % of
S10,, 15 wt % of MoS,, and 5 wt % of MoO. In the second
example, the activating flux includes 30 wt % of T10,, 30 wt
% 01 Cr,O54, 15 wt % of S10,,, 10 wt % of MoS,, and 15wt % 45

of MoO. In the third example, the activating flux includes 40
wt % o1 T10,, 30 wt % of Cr,O,, 10 wt % of S10,, 10 wt % of

Mechanical Impact Welds
strength toughness appearance  Weldability
E E E E
G G G E
E E G G

1s formed as a core portion provided 1n a welding material
layer (1.e. welding maternial outer layer) 101 of the welding
rod 100. With further reference to FIG. 4B, the activating flux
layer 102 1n accordance with the second embodiment of the
present invention 1s provided on an outer surface of a welding

material layer (1.e. welding material core portion) 101 of the
welding rod 100. With further reference to FIG. 4C, the weld-



US 7,896,979 B2

7

ing material layer (1.e. welding material outer layer) 101 of
the welding rod 100 1n accordance with the third embodiment
of the present invention 1s rolled to combine the activating
flux layer 102 formed as the core portion of the welding rod
100. With further reference to FIG. 4D, the rolled welding
material layer (1.e. welding material outer layer) 101 of the
welding rod 100 1n accordance with the fourth embodiment of
the present invention has a pair of extension layers 103
extended into and embedded 1n the activating flux layer 102
formed as the core portion of the welding rod 100.

Referring again to FIGS. 4 A through 4D and 5, the ratio of
the welding material to the flux of the present invention
depends upon welding various types of stainless steels. The
welding material provided 1n the welding material layer 101
1s selected from conventional welding materials of stainless
steels which are incorporated herein by reference for pur-
poses mcluding, but not limited to, indicating the background
of the present invention and illustrating the state of the art. In
a T1G welding operation, a welding torch (e.g. tungsten elec-
trode) 3 and a welding rod 100 are used to weld two abutting
side walls 11, 11" of two workpieces 1, 1'. The welding torch
3 can be designed to supply a protective gas (1.e. inert gas)
selected from argon, helium or a mixture thereof. The weld-
ing material layer 101 and the activating flux layer 102 are
molten 1n an arc of the welding torch 3. The molten activating,
flux can enhance a degree of weldability of the molten weld-
ing material.

Referring back to FIGS. 2B and 3B, the molten activating,
flux of the first through fourth embodiments of the present
invention contains the active additive materials of titanium
dioxide (110,), chromium oxide (Cr,O;), silicon dioxide
(S10,), molybdenum disulplude (MoS,) and molybdenum
trioxide (MoQO,), which can effectively enhance changes of
the gradient of surface tension of the liquid-state metal on the
surface of the weld pool 10. The active additive matenals
contained 1n the molten activating flux can also intluence
directions of the liquid-state metal flows 1n the weld pool 10.
As the arc temperature supplied from the welding torch 3
increases, the surface tension of the weld pool 10 also
increases. Accordingly, there are inward liquid metal flows
(1.e. inward surface tension flows) from the peripheral por-
tions to the center portion of the weld pool 10 due to the active
additive materials of influence. In this circumstance, the 11g-
uid-state metal at the center portion of the weld pool 10 1s
concentrated, and current densities located in anode spots of
the weld pool 10 are thus increased such that 1t results 1n a
preferred narrow, deep configuration of the welds 13, as best
shown in F1G. 2B. Consequently, the ratio of depth to width of
the welds 13 1s thus increased to thereby reduce a heat-
clfected zone between the two stainless steel workpieces 1,1
during the TIG welding operation.

Referring back to TABLE 1, the amount of the active
additive materials contained 1n the activating flux of
Examples I through III can further be adjusted and varied
depending on the operational conditions so long as a high
degree of fill penetration welds, mechanical strength, impact
toughness and weldability of the weldment 13 1s achieved. In
addition to this, a small amount of spatters or slag occurs 1n
the welding operation so that the welds 13 have a top surface
approximately 1dentical with the original top surfaces of the
workpieces 1, 1' such that a high degree of uniformity of the
welds 13 1s achieved. For example, the full penetration welds
13 are successiully carried out on a thickness of 6 mm of the
workpieces 1, 1' which 1s made from SUS 304 stainless steel.
Advantageously, the welding operation of the present mnven-
tion can omit performing a number of steps for the work-
pieces 1, 1' in preparing the welding. In Examples I to 111, the
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8

activating flux (i1.e. activating flux layer 102) of the present
invention can be icorporated into the welding matenal (i.e.
welding material layer 101) to form a one-piece member of
the welding rod 100, as best shown 1n FIGS. 4A through 4B,
which can supply an appropriate amount of the activating flux
in the welding operation to avoid being wastetul of the acti-
vating flux. Also, using the welding rod 100 can easily pro-
cess the welding operation.

Referring back to FIG. 1A, the conventional TIG welding
without flux requires performing a number of steps for form-
ing the inclined surfaces 12, 12" on the side walls 11, 11" of the
workpieces 1, 1' 1n preparing the welding operation. Disad-
vantageously, 1t results 1n a complicated process of the TIG
welding and a waste of processing time. Referring further
back to FIG. 2 A, the conventional flux for use 1n TIG welding
contains a great amount of the 1nactive base material of MoO,,
such that there 1s a need for repeatedly smearing the flux
around the side walls 11, 11' of the workpieces 1, 1'. Disad-
vantageously, it also results 1n a complicated process of the
TIG welding and a waste of processing time. Conversely,
referring back to FIGS. 4A through 4D, the activating flux of
the present invention contains an appropriate amount of
active additive maternials (1.e. activating flux layer 102) of
titanium dioxide (110,), chromium oxide (Cr,O,), silicon
dioxide (510, ), molybdenum disulphide (MoS,) and molyb-
denum trioxide (MoO,) which can enhance full penetration
welds and material weldability of the welding operation and
can achieve a higher degree of uniformity, mechanical
strength, and impact toughness of the weldment.

Although the 1nvention has been described in detail with
reference to 1ts presently preferred embodiments, 1t will be
understood by one of ordinary skill in the art that various
modifications can be made without departing from the spirit
and the scope of the invention, as set forth in the appended
claims.

What 1s claimed 1s:

1. An activating tlux for welding stainless steel, compris-
ng:

titanium dioxide of weight percent from 25 to 40;

chromium oxide of weight percent from 25 to 30;

silicon dioxide of weight percent from 10 to 30;

molybdenum disulphide of weight percent from 10 to 13;
and

molybdenum trioxide of weight percent from 5 to 15;

wherein said titanium dioxide, chromium oxide, silicon
dioxide, molybdenum disulphide, and molybdenum tr1-
oxide are active additive materials.

2. The activating flux for welding stainless steel as defined
in claim 1, wherein a ratio of said titanium dioxide to said
chromium oxide 1s 1n the range 01 1.0:1.0 to 1.4:1.0.

3. The activating flux for welding stainless steel as defined
in claim 1, further comprising a welding material to form a
welding matenal layer while the activating flux forming an
activating tlux layer, wherein the activating flux layer 1s pro-
vided 1n the welding material layer, and 1s formed as a core
portion to form a welding rod or wire.

4. The activating flux for welding stainless steel as defined
in claim 3, wherein said welding material layer has at least
one extension layer extended into the activating flux layer.

5. The activating flux for welding stainless steel as defined
in claim 1, further comprising a welding material to form a
welding matenal layer while the activating flux forming an
activating tlux layer, wherein the activating flux layer 1s pro-
vided on an outer surface of the welding material layer, and 1s
formed as an outer layer to form a welding rod or wire.
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6. A welding rod having an activating flux, comprising;: 8. The welding rod having the activating flux as defined 1n

an activating flux including titanium dioxide, chromium claim 6, wherein the activating flux 1s formed as an activating
oxide, silicon dioxide, molybdenum disulphide, and flux layer while the welding material 1s formed as a welding
molybdenum trioxide, wherein said titantum dioxide, maternal layer; and wherein the activating flux layer 1s pro-
chromium oxide, silicon dioxide, molybdenum disul- 5 wvided in the welding material layer, and 1s formed as a core
phide, and molybdenum trioxide are active additive portion to form a welding rod or wire.
materials and said titanmium dioxide 1s from 25 to 40 9. The welding rod having the activating flux as defined 1n
weilght percent, said chromium oxide 1s from 25 to 30 claim 8, wherein said welding matenial layer has at least one
weight percent, said silicon dioxide 1s from 10 to 30 extension layer extended 1nto the activating tlux layer.
weight percent, said molybdenum disulphide 1s from 10 10 10. The welding rod having the activating tlux as defined 1n
to 15 weight percent and said molybdenum trioxide 1s claim 6, wherein the activating flux 1s formed as an activating
from 5 to 15 weight percent; and flux layer while the welding material 1s formed as a welding

a welding material incorporated with the activating flux to maternial layer; and wherein the activating flux layer 1s pro-
form the welding rod. vided on an outer surface of the welding maternial layer, and 1s

7. The welding rod having the activating flux as defined in 15 formed as an outer layer to form a welding rod or wire.
claim 6, wherein a ratio of said titamium dioxide to said
chromium oxide 1s 1n the range o1 1.0:1.0 to 1.4:1.0. S T T
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